There is demonstrated that the hard pomeron intercept value can be estimated directly from the data on the proton unpolarized structure function: α h P (0) − 1 = 0.311 ± 0.058.
Introduction. The aim
The aim of this note is to demonstrate that such an important quantity as the hard pomeron intercept (which governs the behavior of hadronic cross-sections at ultra-high energies) can be extracted directly from experimental data and to provide an explicit estimation of the corresponding value. Our reasoning will be based on some theoretical interpretation of the phenomenological fact that at the lepton-proton deep inelastic scattering there is a wide kinematical range where the γ * p total cross-sections (which can be obtained from the data on the proton unpolarized structure function F p 2 (x, Q 2 ) [1] with the help of the well-known formula
, α e is the electromagnetic coupling, m p is the proton mass, W is the invariant mass of the produced hadronic state, and Q 2 is the incoming photon virtuality) can be well-described by the simple power expression:
where
is some unknown function of Q 2 , and universal parameter δ does not depend on both Q 2 and W . The description details are presented in Tab. 1 and Fig. 1 . The quality of description is χ 2 min N DoF ≈ 0.953, N DoF = 571 (5 outlying points within the considered kinematical range were excluded from the fitting procedure, see Tab. 2). Extraction of δ from the data yields δ = 0.311 ± 0.058. Table 1 : The quality of description of the data on the γ * p total cross-sections at various Q 2 by the simple power expression (1) with δ min = 0.311. 
Set of data
β min (Q 2 ),Q 2 , GeV 2 W , GeV σ γ * p tot (W, Q 2 ),
Interpretation
If to explore the W -behavior of σ
, then, using the Regge phenomenology formalism [2] , we can represent this quantity (proportinal to the imaginary part of the forward amplitude, as follows from the optical theorem) as the sum of two terms:
where α h P (0) is the hard pomeron intercept, Γ P (0) are the hard pomeron form-factors of the colliding particles at zero transferred momentum, and the second term in the right-hand side corresponds to the summarized contribution of secondary poles and absorptive corrections (in this term the factor
If, at different values of Q 2 , the variations of A(W, Q 2 ) with varying W within the considered kinematical range are not too significant, then it would be better to rewrite (2) in the following form:
where, for any Q 2 , the proper choice of the value of W * (Q 2 ) should, in principle, result in the minimality of the absolute value of the third term in (3) within the considered interval of W . If one tries to describe the DIS data in some kinematical range with the help of expression (1), then for the justified identification of power δ in (1) with the hard pomeron intercept value it is necessary to ensure that the third term in (3) is negligible over all the considered kinematical range. Within this range the second term in (2) is presumably dominated by the contributions of a few secondary poles and 2-reggeon cuts. The secondary reggeons make σ γ * p tot (W, Q 2 ) to rise at lower energies and the absorptive corrections make σ γ * p tot (W, Q 2 ) to decrease at higher energies. Thus, the additive effect of these contributions is in tempering the growth rate of σ
2 ) with the energy increase. The ratios of the secondary pole contributions to the hard pomeron pole term decrease with increasing W (and, possibly, with increasing Q 2 ). The ratios of the 2-reggeon cut contributions to the hard pomeron pole term decrease with increasing Q 2 , owing to the fact that the reggeon effective couplings to γ * should decrease with increasing Q 2 due to asymptotic freedom. In such circumstances, at high enough values of the incoming photon virtuality and the γ * p collision energy the third term in (3) could be neglected and, hence, the W -behavior of σ
2 ) becomes universal. In other words, at higher Q 2 the growth rate of σ
2 ) should tend from below to some constant value. This is just the pattern which takes place in experiment: the effective power λ(Q 2 ), which characterizes the W -behavior of σ
can be found in [3] ). Thus, universal parameter δ in expression (1) can be associated with the hard pomeron intercept: δ = α h P (0) − 1 = 0.311 ± 0.058. Note, that this purely phenomenological estimation is consistent with the qualitative theoretical result obtained in the framework of the BFKL approximation (α BFKL P (0) − 1 ≥ 0.3 [4] ) and differs from the values proposed within the more complicated phenomenological schemes [5, 6, 7] .
Conclusions
In conclusion, it would be appropriate to repeat the arguments why the above-presented estimation of power δ in (1), obtained via fitting to the data on the γ * p total cross-section in the region 25 GeV 2 < Q 2 ≪ W 2 < 9 · 10 4 GeV 2 , should be associated with the hard pomeron intercept.
• The very fact that expression (1) with universal δ provides a satisfactory description of the data within such a wide kinematical range is an undisguised hint about the adequacy of such a simple reggeonic interpretation.
• At increasing Q 2 the growth rate of σ γ * p tot (W, Q 2 ) with the energy increase tends to some constant value from below. Such an evolution is in accordance with the fact that in the presence of some hard scale the comparative contribution of absorptive corrections decreases due to the effect of asymptotic freedom.
The proposed estimation of the hard pomeron intercept value can be used at considering those diffractive reactions where the exchanges by hard pomeron are dominant or, at least, essential (hadron-hadron diffractive scattering at ultra-high energies [8] , diffractive electroproduction of vector mesons in the presence of some hard scale [9] , etc...). More accurate determination of the hard pomeron intercept could be a task for future lepton-hadron colliders.
